The O/OREOS (Organism/Organic Exposure to Orbital Stresses) nanosatellite is the first science demonstration spacecraft and flight mission of the NASA Astrobiology SmallPayloads Program (ASP). O/OREOS was launched successfully on November 19, 2010, to a high-inclination (72°), 650-km Earth orbit aboard a US Air Force Minotaur IV rocket from Kodiak, Alaska. O/OREOS consists of 3 conjoined cubesat (each 1000 cm 3 ) modules: (i) a control bus, (ii) the Space Environment Survivability of Living Organisms (SESLO) experiment, and (iii) the Space Environment Viability of Organics (SEVO) experiment. The biological payload, SESLO, tests how microorganisms survive and adapt to the environmental stresses of space, such as microgravity and ionizing radiation. The organic photochemistry payload, SEVO, monitors the evolution of biomarkers and other organic molecules that are exposed to space radiation.
Abstract.
The O/OREOS (Organism/Organic Exposure to Orbital Stresses) nanosatellite is the first science demonstration spacecraft and flight mission of the NASA Astrobiology SmallPayloads Program (ASP). O/OREOS was launched successfully on November 19, 2010, to a high-inclination (72°), 650-km Earth orbit aboard a US Air Force Minotaur IV rocket from Kodiak, Alaska. O/OREOS consists of 3 conjoined cubesat (each 1000 cm 3 ) modules: (i) a control bus, (ii) the Space Environment Survivability of Living Organisms (SESLO) experiment, and (iii) the Space Environment Viability of Organics (SEVO) experiment. The biological payload, SESLO, tests how microorganisms survive and adapt to the environmental stresses of space, such as microgravity and ionizing radiation. The organic photochemistry payload, SEVO, monitors the evolution of biomarkers and other organic molecules that are exposed to space radiation.
O/OREOS was built on a heritage of previous successful cubesat missions, such as GeneSat and PharmaSat, and benefited from other experiments flown in Low Earth Orbit (LEO) and exposure facilities on the International Space Station (ISS). The science and technology rationale of O/OREOS supports NASA's scientific exploration program by investigating the local space environment as well as space biology relevant to Moon and Mars missions. It also serves as precursor for experiments on future small satellites, the ISS, future free-flyers and lunar surface exposure facilities.
We will report on the flight assembly, payload integration, first operational phase, and the first science data of the O/OREOS missions. O/OREOS addresses several research avenues that provide important insights into astrobiology: organic chemistry in space; extraterrestrial delivery processes; the adaptation of life to the space environment; planetary protection; space exploration; and in-situ monitoring technology. Further, O/OREOS measurements provide, for the first time, a real-time analysis of the photostability of organic molecules and biomarkers while demonstrating some of the opportunities available for small satellites in astrobiology/chemical space research programs.
Website: http://ooreos.engr.scu.edu/dashboard.htm.
